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The work done in the period September  1 ,  1965 to F e b r u a r y  2 8 .  1966 

can  be s u m m a r i z e d  as  follows 

P. 

considerat ions as outlined by W i l l i a m s  (Reference  1) 

2. 

3nd hea t  t r a n s f e r  r a t e s  to a droplet .  

3. 

Derivat ion of the governing equations f r o m  s ta t i s t ica l  

Investigation of the possible f o r m s  of the evaporat ion 

Investigation of the numer ica l  technique thzt chn b e  

used to solve the governing equations. 

The f i r s t  phase was motivdted by the des-.re of having an  a c c u r a t e  s e t  

of the governing equations,  

those outlined in the proposal  except  for 3 term. represent ing  the momentum 

of the evaporat ing par t ic les  in the momentum equdtions and a t e r m  r e p r e s e n t -  

ting the work of the d r a g  f r e e  on the par t ic les  in  the e n e r g y  equations.  

The resul t ing s e t  of equations w a s  s imilzr  to 

N e x t ,  thorough Lnvest?gstion w i s  made of the ava;:able evdporzt ion 

r s t e s  and heat flux r a t e s  to droplets .  A S  a r e s u l t  of the evapora t ion ,  the 

effective rad ius  of a drople t  d e c r e a s e s  f r o m  v?Iues which 3 r e  in genera l  

l a r g e r  t h i n  a m e a n  f r e e  path to  values which a r e  much less  than 3 m e a n  

f r e e  pzth. T h u s ,  e x p r e s s i o n s  descr ib ing  heat  t r a n s f e r  and evaporat ion 

r a t e s  should b e  d e r i v e d  which give the zppropr ia te  l i m i t s  in  the continuum 

and f r e e  molecule  reg imes .  

p r o p e r  Iirn:ts have been  der ived,  

Suitable express ions  which converge to  the 

B e c a u s e  of the complexity of the governing equat:ons, i t  w a s  decided 

t o  obtain a solution by using the method of in tegra l  re la t ions.  

s t e p  in  utilizing this method,  the governing equations have to be wr i t ten  in 
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divergence form.  

in  divergence f o r m ,  one encounters  the s a m e  problems encountered e a r l i e r  

with blunt body solutions [Reference  e ) .  Because  of this and because  tFLere 

a r e  no "exlc t"  solutions o r  experiment3i  r e s u l t s  ava i l sb le  at p r e s e n t ,  so l -  

utions w.11 be obtained f o r  v i r iou5  forrnu1at:ons of t k e  equ--ltions (Refe rence  2 ) .  

Other  nu rne r i c i l  s chemes  a re  also being cons idered ,  

Since the re  IS no unique way of 7 . x n r ~ t ~ n g  these  equations 

It  is expected that numer:c,al cs lculzt ions w l i  s t a r t  toward the end 

of this  month, 
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